MUWHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHUS
POCCUMCKOM ®EIEPALIMA
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJILHOE
YUPEX/IEHME BBICILIET'O OBPA3OBAHIS
«JIYTAHCKUWI IT'OCYIIAPCTBEHHBIM YHUBEPCUTET
VIMEHU BJIAIMUMWPA JTAJIS»

MHCTHUTYT IrpaXITaHCKOH 3aIUTBH
Kadenpa oxpaHbl Tpyaa 1 6e30MaCHOCTH KU3HEAESTETbHOCTH

D OBPA3G,
ST SORATENbog f;;,"
QNN g, Y

Manxus 1O.B.

20 roza

®OHJ] OHEHOYHBIX CPEICTB
1o y4eOHOH JHCHHIIHHE

«be30nacHOCTh KH3HEAeSA TEILHOCTH
23.03.01 TexHONOTUS TPAHCTIOPTHAIX MPOLIECCOB
«Opranusanys nepeBo3oK U yIpaBieHHe Ha TPaHCIIOpTe
(aBTOMOOWMITBHBIN TPAHCTIOPT)»

Pazpaboruuk (pa3paborunkn): S
JOLIEHT /%

c*rapumifx npenoagasareyib

®OC paccMoTpeH 1 of00peH Ha 3acenannn Kadeapsl OXpaHsl TpyAa U 6e30MacHOCTH
JKU3HENIEATENBHOCTH OT «25» 02 2025 r., mpotokoi Ne 4.

3aBenyronmit kadenpoii %/44 Mensuuk B.A.

fﬂfonyé) (®HO)

Jlyranck 2025 .



KoMIjieKkT onieHOUHbIX MaTEepHUuAJIO0OB IO TUCHUIIINHE
«be3onacHOCTD KH3HeAESITEIbHOCTH

3aganus 3aKpbITOro THIA

3asaHus 3aKPHITOrO TUIIA HA BHIOOP NPABHJILHOIO OTBETA

Buibepume 0oun npasunvuwiii omeem.

1. OnTuManbHbIE MUKPOKINMATHYECKHE YCIOBUS 00€CIIEUNBAIOT!

A) mo0ble apaMeTpbl MUKPOKJINMATA;

B) o01iee 1 okanpHOE OLIyIICHHUE TEIIOBOI0 KOM(OPTa B TeUeHHE pabodeii CMEHBI
MIPA MUHUMAJIBHOM HaIpsDKEHHH MEXaHU3MOB TEPMOPETYIISLINY,

B) coderanume mapamMeTpoB  MHKpPOKJIMMAaTa, KOTOpble TIPU  KOPOTKOM
CHCTEMaTHYECKOM BO3JICHCTBHM Ha 4YelOBeKa O00CCIEYMBAIOT COXPaHCHHUE
HOPMAaJIbHOTO TEIIOBOIO COCTOSIHUSI OpraHM3Ma C HalpsDKEHHEM MEXaHHU3MOB
TEPMOPET YIS,

I') Temmeparypa Bo3myxa 25°C, oTHOCHTENbHas BIAKHOCTH 35%, CKOPOCTH
JBHOKeHus Bo3ayxa 0 m/c.

ITpaBunbHeli oTBET: b

Komnerennuu (naaukatops): YK-8

2. 3alUTHOE 3a3EMJIEHUE — ITO:

A) TpeqHaMEpEeHHOE JIICKTPUYECKOS COCOMHEHHE C 3eMICH MeTaINYecKuX
HETOKOBEYIIINX YacTel;

B) npennaMepeHHOe SIEKTPUIECKOE COSMMHEHUE C HYJICBBIM 3aIl[UTHBIM IIPOBOIOM;
B) mpemHamepeHHOE O3JEKTPUYECKOE COCAMHEHHE C 3eMJIeH MeTauIn4ecKuX
TOKOBEAYIIMX YacTeil;

I') npetHaMepeHHOE IIEKTPHIECKOE COSIMHEHIE TOKOBEAYIINX YaCTeH ¢ HYJIEBbIM
3aIIUTHBIM IIPOBOJIOM.

[IpaBunbHeIi 0TBET: B

Kommnerennnn (naankatopsl): YK-8

Bbl6epume 6ce npaesujsibHble omeemeaol.

3. Buubl HCKyCCTBEHHOT0 OCBEIIEHHS 110 (PyHKLIHMOHAIBHOMY Ha3HAYEHHIO:
A) aBapuitHoe

B) obriree

B) pabouee

') nexyproe

J1) oxpanHoe

E) cnenmansnoe

2K) aBakyannoHHoe



[IpaBuneueie otBeTsl: B, A, I, I, E
Komnerenuuun (naaukatops): YK-8

32IlaHI(I$I 3aKPbITOI0 TUIIA HA YCTAHOBJICHHE COOTBETCTBUA

Yemanosume npasunvroe coomeemcemsue.
Kaosicoomy snemenmy negoeo cmonbya coomeemcmeyem mMOJIbKO OOUH SAeMeHMm

npaeoco cm0ﬂ6z4a.

1. YcraHOBHTE COOTBETCTBHE MEXKIY BEJIMYMHOMN KOJUYECTBEHHOTO TTOKA3aTeIs
OCBCHICHHOCTHU U €€ eHHHHHeﬁ HU3MEPCHHUA.

1) CseroBoii motok (F) A) KaHzena (K1)
2) Cua cgeta (I) b) JIIOMEH (JIM)
3) Ocsemennocts (E) B) JIOKC (JIK)

IIpaBUIIBHBIA OTBET:
1 2 3
b A B
Komnerennuu (naaukatops): YK-8

2. YCTaHOBUTE COOTBETCTBHE MEXAY NMPUOOPOM M BEIMYMHOH, KOTOPYIO OH

nu3MepseT
1) [Iymomep A) TeMIlepaTypa Bo3ayxa
2) Jlrokemerp b) CKOPOCTh JIBKEHHS BO3/lyXa
3) [Icuxpomerp Accmana B) YpOBEHb IlIymMa
4) AnemomeTp )] OCBEILIEHHOCTh
[IpaBunbHEIN OTBET:
1 2 3 4
B r A b

Kommnerennnu (naankatopsl): YK-8

3. YcTaHOBUTE COOTBETCTBHE MEXK/Y BUIAMH IIYMa H €r0 UCTOYHUKAMH:
1) | MexaHWUECKHid A) | Bo3HMKaeT npu TypOynmu3aluM IOTOKa W
OTKJIOHECHHH MJIOTHOCTHU ra30B IIPU TOPEHNUH,
a  TaKkKe  MIHOBEHHOM  H3MCHEHUH

HMHTEHCUBHOCTH BBIJICTICHUSI TerIa,
MPUBOASIIETO K MTHOBEHHOMY MOBBIIICHHIO
JIABJICHUS

2) | a3po(rumpo) B) | ummynbcHBIH

JTUHAMHYCCKUH




3) | TepmuuecKuii B) | Bo3HUKaeT Tmpu ABWKEHWM Ta3za, Tapa,
JKUAKOCTH B pe3ysbTaTe  MyJIbCALUU

JaBIICHUS n3-3a TypOyJIEHTHOTO
HepeMellINBaHuUs IOTOKOB
4) | B3pBIBHOI I') | Bo3HUKaeT mpu [BWKEHUH, COYAApEHUH,

TPpEHUU ,Z[CTa.HefI MalllMH 1 MCXaHU3MOB

ITpaBUIIBHBIA OTBET:
1 2 3 4
B r b A

Kommnerenuun (naaukaropst): YK-8

3aganusi  3aKpLITOr0 THNA HA  YCTAHOBJEHHEe  MNPaBWJIBHOM
MoCJ1eA0BaTeIbHOCTH

Yemanosume npasuibHyro Nnocne008amenbHOCb.
Sanuwume npasuibHyro NnoCne008amenbHOCHb 6yK6 cjleea Hanpaeo.

1. PaccraBbTe B IpaBHIBLHOMN NOCIIEA0BATEILHOCTH MEPOIPUSTHS ITPH OKa3aHUH
MIepPBOY TOMOIIIH JTUIIAMH, HE UMCIOIIIUMHU MEIUITUNHCKOMN ITOATOTOBKH:

A) Onpenenenne HATUYHS IPU3HAKOB KU3HH Y MTOCTPATABIIETO.
b) IlpoBeneHne oueHKW OOCTaHOBKM M OOecriedyeHHe OE30MAaCHBIX YCIOBHH JUIs
OKa3aHHus NepBOM IOMOIIIH.
B) BEI130B CKOpO# MEIUIIMHCKON TTOMOIIIH.
I') IlpoBemenune 0030pHOTO OCMOTpa IOCTPaAaBIIEro (IIOCTPATABIINX) LIS
BBISIBIICHHSI TIPOOJDKAIOIIErOCsl HAPY)KHOro KpoBoTeueHus. [Ipu HeoOXxomumocTu
OCYIIICCTBIICHUE  MCPONPUATHH 1O  BPEMEHHOW  OCTaHOBKE  HApYKHOTO
KPOBOTCUCHHMSI OJTHUM WJIH HECKOJIBKIMHE CITOCOOaMH.
[IpaBunbHeiii otBeT: B, I', A, B
Komnerenuuun (naaukatopsl): YK-8

2. PaccraBbTe B MpaBWILHON MOCIIECAOBATEIBHOCTU JCUCTBUSI MPH IMEpeIoMe
(BBIBUXE) HIIU OKOTE

A) Omnpenenute, BO3MOXKHO JIM IEpeMELIeHUE IOCTPaaBLIEro 0 IPUOBITHA
crequanncToB. He nepeHocuTe nocTpaiaBIIero U HE MEHSUTE €ro MOJIOKEHUS IIPU
TpaBMax ITO3BOHOYHUKA!
b) Ilpn Hanmu4Iuy KpOBOTEUEHUS] OCTAHOBHTE €TO.
B) OO0ecneubTe HEMOJBUKHOCTh KOCTH B 00JACTH MepeioMa — MPOBEAMUTE
nmMMoouM3anuto. s 3Toro Heo0X0AUMO 00€3IBMKUTH CYCTaBbI, PACIIOJIOKEHHBIE
BBIIIE U HIDKE TTEpeioMa.
I') Hanoxute muHy. B kauecTBe IIMHBI MOXKHO HCIIOJIB30BaTh IUIOCKHE MAJKH,
JOCKH, JIMHEWKH, npyThsi W mpoduee. LlIuHy HEOOXOAMMO IUIOTHO, HO HE TYrO
3aukcUpoBaTh OMHTAMM WIIH IIACTHIPEM.
JI) OueHurte TSHKECTh COCTOSIHHS ITOCTPAIABILIETO, ONPENENNTE JIOKAIN3ALHIO
nepenoma.



[IpaBuneheiii otet: [, B, A, B, T
Komnerenuuu (naaukarops): YK-8

3. PaccraBpTe B NpaBIIbHOW MOCIIEAOBATSILHOCTH NSHCTBHS MPU TOXape Ha
00BbeKTe

A) HeMemJIeHHO COOOIIUTH O TOXKape B IOXKAapHYI0 OXpaHy IO TOPOJICKOMY
tenedony o Homepy «01» nnm no MmobunepHOMY TenedoHy 1o Homepy «112» (pu
3TOM HEOOXOJMMO YETKO Ha3BaTh aJpec OpTraHU3alM{, MECTO BO3HUKHOBEHUS
MOXapa, a TAKKe COOOLIUTH CBOKO JOJDKHOCTh M (DAMHIIMIO) M U3BECTUTH O MOXKApe
PYKOBOAUTENSL OPraHU3aLMU WM 3aMEIIAIOIIEro ero paboTHHUKA;
B) 3aneiicTBoBaTh cCHCTEMY OMOBEIICHUS JIIOJIEH O MOKape, NPUCTYIIUTh CAMOMY H
MIPUBJIEYB APYTHX JIHII K ABAKyaI[H U3 3JaHUS B 0€30I1aCHOE MECTO COTIIACHO IIJIaHy
9BaKyaluy;
B) opranuzoBaTh BCTpeuy MOXKApHBIX MOApa3ieseHHH (BBLACIUTH JUIS BCTPEUH
MOYKapHBIX IOJIPA3/IENIEHHH JUII0, XOPOIIO 3HAIOIIEE PACIIONOKEHHE MO IbE3THBIX
IyTeil ¥ BOJIONCTOYHHUKOB);
I') mpu HEOOXOOUMOCTH OTKIIOYHTH IJIEKTPOIHEPrHIO, MPHOCTAHOBUTH DPAbOTY
OTHEJBHBIX arperaroB M Y4YacTKOB, CIOCOOCTBYIOIIMX Ppa3BUTUIO IOXKapa H
3aJIbIMJICHUIO TIOMEUICHUH 3/1aHMs;
) oueHuth OOCTAHOBKY H MPUCTYIHTh K TYIICHHIO OdYara BO3rOPaHUs
HUMEIOIIUMICS TIEPBHYHBIMY CPEICTBAMH TT0KAPOTYIIEHHUS (OTHETYIITUTEISIMHI ), TS
JIMKBUJIALUK €r0 Ha paHHEN CTaIuu.

[IpaBuneHEni otBeT: A, B, T, 11, B.
Komnerenuuun (naaukatopsl): YK-8



3aganus OTKPBITOI0 TUNIA

32H2HI/IH OTKPBITOr0 TUIIA HA AOIIOJTHECHHE

Hanuwume nponywennoe cnogo (cnosocowemanue).

1. BeposTHOCTh HaHECEHUS BPEAa C yUETOM €€ TKECTH — ITO
IIpaBUNBHBII OTBET: PUCK
Kommnerennnu (naankatopsl): YK-8

2. PaboTHUMKH, 3aHATHIE HA PA0OTaX C BPEAHBIMHU U (MJIH) OTIACHBIMH YCIOBUSIMHU

TpyZia (B TOM 4HCIIE HA IOA3EMHBIX paboTax), a TaxKe Ha paboTax, CBI3aHHBIX
C IBIKCHHEM TPAHCIOPTA, IPOXOAAT 00sI3aTeIbHbIE MTPeBapUTEIbHbIE (TIPU
MOCTYIUICHUH Ha paboTy) U mepuoauyeckue (1Jis auil B Bo3pacte 21 roga —
€XXETrOHbIC) JUIS OTIPENEIICHUS] TIPUTOTHOCTH
9TUX paOOTHHUKOB AJIS BBIIOJHEHUS IOPYy4aeMOl padoThl U MPeayNPekKACHHS
podhecCHOHATBHBIX 3200 ICBaHU.

[IpaBUIbHBIN OTBET: MEAULIMHCKHAE OCMOTPBI

Komnerenuuun (naaukatopsl): YK-8

3. Hampspkenue Mexay ABYMs TOYKAMH EMU TOKA, HAXOJSIIUMHCS OJHA OT
JPYTOl Ha PACCTOSHUU IIara, Ha KOTOPHIX OJHOBPEMEHHO CTOWT YEIOBEK,
Ha3bIBACTCS .

[TpaBUIIbHBIN OTBET: MIATOBOE HAIPSHKEHHE
Komnerennuu (naaukatops): YK-8

3aganus OTKPBLITOI'0 TUIIA C KPATKUM CBOOOHBIM OTBETOM

Hanuwume nponywennoe cnogo (cnosocowemanue).

1. — JTO cucTeMa 3HaHWM, HANPaBICHHBIX Ha oOecredeHue
0e30MacHOCTH B TPOU3BOCTBCHHON U HEMPOU3BOACTBCHHOM CpeJie, C yIEeTOM
BITUSTHUS Y€JI0BEKA Ha )KHU3HEHHYIO CpPEy.

[TpaBusbHEI 0TBET: Oe30macHOCTh xKu3HenessTenbHocTH/BXK]]
Komnerenuun qT/IHI[I/IKaTOpLID: VK-8

‘T Ao6asneHo npumeuanue ([31]):

2. YpoBeHb pHCKa, KOTOPBIA OOLIECTBO MOXET MPUHATH (Pa3pelinTh),

YUUTBIBAS! TEXHUKO-?)KOHOMUYECKHE U COLMANIbHBIE BO3MOXHOCTH Ha JAHHOM

9Tare CBOEro pa3BUTHS — ITO .

[TpaBuIBbHBIN OTBET: MPUEMIIEMbIH PUCK/IOITyCTUMBIN PUCK
Komnerennuu (naaukatopsi): YK-8

{Aoﬁasneuo npumeyanume ([A2R1]):




3. — 3TO CHCTEMa COXPAHEHHUsI )KU3HU U 37J0POBbSI PAOOTHUKOB
B TIpolecce TPYIOBOW MAEATENbHOCTH, BKIIOYAIOIIAs B ceOs MpPaBOBEHIE,
COLIMAIbHO-9)KOHOMUYECKHE, OpraHU3allMOHHO-TEXHUYECKUE, CaHUTapHO-
TUTHEHWYECKH, JieueOHO-TPOIIAKTHIECKHE, PeadMINTallMOHHbBIE U WHBIC
MEPOIIPUSTHS.

[TpaBunbHEI O0TBET: oxpaHa Tpyna/OT
Kowmnerennuu (namukaropsl): YK-8

3aganus OTKPBITOI'0 TUIIA C PA3BEPHYTBHIM OTBETOM

1. Pemure 3amauy.

Omnpenenurts, Ha CKOJIBKO JHEH COKPAaTUTCS IPOAODKUTENbHOCTD KHU3HHU (AT)
KypWJIBLIMKA, €CIM HM3BECTHO, YTO CpemHss MNpoaoinkuTenbHocTh ku3HH (T)
cocTapisieT 73 roja wiu 26663 NH, a PUCK KypPHIIbIIMKA (MK €r0 HHAWBUIyaIbHAS
BEPOATHOCTH CMePTH) paBeH 7-1072,

[IpuBecTu pemieHue 3agauu.

Bpewms Beimonnenus — 10 MuH.

OXugaeMblii pe3ynbTaT:

Haiinem npogomkurenbHocTb xu3Hu (AT) kKypuibliyka u3 GopMyIibl prcKa:

R=",
AT=R-T=17-10"2-26663 = 1866,41 gHeii uu 5,1 ner.
Otsert. Ha 5,1 et cokpaTuTCs MpoaoIKUTEIHOCTD )KU3HU KYPHIIBLIHKA.
Kpurepun oneHnBanus:
— HaxO0XJIEHHE MPOIOJKUTENBHOCTD JKU3HU U3 (DOPMYJIBI pHCKa
Komnerenunu (maankaTopsr): YK-8

2. Omnpenenuth, COOTBETCTBYET JIM HOPMaM €CTECTBEHHAsh OCBEIIEHHOCTh B
IIPOU3BOJICTBEHHOM IOMEILIEHUM, €CIM: Hapy>KHas OCBEIIEHHOCTb E,qp =
10000 5k; BHyTpeHHsIs1 OCBEIIEHHOCTh By = 200 1K; HOpMaTHBHOE 3HAYCHUE
KEO, cootBercTByIOIIEe pa3psay W MOIAPa3psiay 3pUTENbHOW paboThHI e, =
1,5%.

ITpuBecTy NOJIHOE pelIeHue 3a1auH.
Bpewms Beimonnenns: 10 MuH.

Osxupaemslii pesynbrar: YK-8

+100% = 2%.

. E 200
Haiinem dakruueckoe 3Hauerne KEO = — - 100% =
Errap 10000

HopmatuBHasi oCBEIIEHHOCTh JIOJKHO ObITh B mpejenax =£10% oT HOpMaTHBHOTO
3HageHus KEO (2% >1,65%).

OTBeT. ecTeCTBEHHas OCBEIIEHHOCTb B TIOMEIIEHHMH HE COOTBETCTBYET
TUTMEHMYECKUM HOPMAaTHUBaM, TaK KakK (DAKTUYECKOe 3HAUCHUE €3 OOblle
HOPMATHUBHOTO 3HAYCHHUSI eN.



Kputepuu ouennBanus:

— onpenenenue paxtuyeckoro 3HaueHus KEO;

— cpaBHenue gaxkrudyeckoro 3Hadennss KEO ¢ HopMaTHBHBIM;
— BBIBOJI.

Komnerenuuun (naaukatopsl): YK-8

3. Onpenenuts KOIPPHUIMEHT UYACTOTBI M THKECTU TMPOU3BOJICTBEHHOTO
TpaBMaTuU3Ma Ui TPENNpUsTHs, B KOTOPOM: CPETHECIIMCOYHOE YHCIIO
paboTaronux 3a oT4eTHbI neproa P = 20000 gen., KOJIMYECTBO HECHACTHBIX
ciydaeB Ha ipou3BozicTBe N = 40 u 0011ee YUCIIo IHEH HETPYAOCIIOCOOHOCTH
J=700.

[TpuBecTH MoIHOE pelICHHUE 331aUH.
Bpewms Bemonnaenus: 10 muH.
OXumaeMblil pe3ynpTaT:

Haiinem xoaddunment yactots! (Ky)

K, = %- 1000 = %- 1000 = 2 (HC na 1000 paboraromux).

Haiinem xkosddurment tsorectu (Ky)

700 .
K, = % = 17,5 (xomuuecTBo mueit Herpymocnocobnoctr Ha 1 HC).

Ortser. K, =2, K, =17,5.

Kpurepun onieHnBanus:

— onpenenenne koadpunrenra yactotsl (Ko);
— onpenenenne koaddunmenrta tsmxecta (Ky).
Komnerennuu (namukatopsl): YK-8



3KCﬂepTHO€ 3aKJIHYCHHE

I[MpexcraBneHssiii GpoHA oneHOUHBIX cpeacTs (nanee — @OC) no AuCHHUILIIAHE
«bBe30macHOCTh KHU3HENEATENHHOCTHY cooTBeTCTByeT TpeGoBanusm @PI'OC BO.

[Npennaraembie (OPMBI U CPEACTBa TEKYLIErO M MPOMEXKYTOYHOIO KOHTPOJIs
ajieKBaTHBI IeIsM MW 3aJa4aM peaju3aldidl OCHOBHOH IpodeccCHOHanbHON
00pa3oBaTebHON [POrpaMMbl [0 HANPABICHUIO IOATOTOBKH / CHELHUATIbHOCTH
23.03.01 TexHONOTHsI TPAHCIOPTHBIX  MPOLECCOB  NPOGHIb  MOATOTOBKU
«OpraHuzanusi NEepeBO30K U yNpaBleHWE Ha TpaHcrmopre (aBTOMOOHMIIBHBIN
TPaHCIOPT)».

OreHOYHBIE CPeCTBA ISl TEKyLEro KOHTPOJIs yCIIeBaeMOCTH, IIPOMEIKY TOUHOH
aTTecTally [10 HTOraM OCBOEHHS JUCIUIUINHEI IIPEICTABIEHEI B TOTHOM 00beMe.

BuBI OLIEHOYHBIX CPENICTB, BKIIOUYEHHBIE B IIPEACTABICHHBIH (OH/, OTBEYAIOT
OCHOBHBIM npuHIUNIaM dpopmuposanus ®OC.

PazpaboTanHblil ¥ IpeCTaBIeHHBIH IS SKCIIEPTU3bI ()OH]T OLIEHOYHBIX CPEICTB
PEKOMEHZIyeTCsI K HCIIONb30BAaHUIO B IIpOIecce IOATOTOBKH OOyYaroIuxcsi o
yKa3aHHOMY HalpaBJIeHHIO / CTIeLHaTbHOCTH.

IIpencenarens yueGHO-METOANYECKONH KOMUCCHH
HUHCTHUTYyTa A Muxaiinos /1.B.



JIMCT H3MeHeHu# ¥ JONMoJTHeHH I
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JlaTa 1 HOMEp NPOTOKOIa
3acenanus kadeapst
(xadenp), Ha KOTOPOM OBLTH
PaccMOTPEHBI M 0I00PEHBI
W3MEHEHUS ¥ JIOTOJIHCHUS
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